








both   notions.   The   linear   dynamics   defines   the   universe 
probabilistically   throughout   space­time,   and   can   be   seen   as   the 



































depends   only   on   the   energy   properties   of   the   system.   (b)   If   a 
measurement   is   made,   then   the   system   S   instantaneously   and 
randomly   jumps   to   a   state   where   it   either   determinately   has   or 
determinately   does   not   have   the   property   being   measured.   ... 
(Barrett,1998)
After   the   discontinuous   change   of   the   probabilities   of   the   linear   dynamics   to 
specificity upon measurement, the 'jump', the system S is in a different state where 
a new and different linear dynamics applies. Dynamics (a) is the linear dynamics 





dimensional   space­time   it   is   a   definition   of   a   block   universe.   The   collapse 
dynamics is the change in that four dimensional definition, resulting in a different 
four dimensional   layout  of  probabilities  of  events  in   the universe  defined by a 
different wave function, a change to the linear dynamics giving rise to a different 
block   universe.   Given   the   relationship   between   the   two   dynamics   they   are 
necessarily of different logical type. 
3 Logical Types











linear   dynamics,   the   transition   from  one   such   quantum   frame  of   reference   to 
another. The collapse dynamics involves a sequence of frames of reference, and is 
thus  of   different   logical   type   to   a   single   frame  of   reference.  While   the   linear 
dynamics   is   of   the   ordinality   of   a   single   state   in   the   sequence,   the   collapse 
dynamics is of the ordinality of a set, the sequence of states. 
Applying this principle to the whole universe, the wave function of the universe 
defines   the   four   dimensional   quantum   frame  of   reference,   a   four   dimensional 
space­time block universe defined by the linear dynamics, while the change of that 





































with   regard   to   the   four  dimensional   quantum  frame  of   reference   the   tenseless 
semantics applies, since there is for all points in space­time a fixed truth value, the 
specific probabilities of events, defined by the proposition, the four dimensional 






proposition does not  vary with regard  to  linear  time,  since  the entire spread of 
values   for   different   positions   in   linear   time   is   subsumed   by   the   specific   four 
dimensional truth value defined by a specific wave function. Thus the tenseless 
semantics applies. By contrast, with regard to collapse time the tensed semantics 





On   the   standard   interpretation   the   time   evolution   of   the   universe   progresses 
according to the linear dynamics until there is a collapse, which results in a new 
version of the wave function and a new quantum definition of the universe. The 
two   different   dynamics   are   thus   held   to   alternate,   and   since   there   is   no 
determination as to when the two alternates are to apply this gives rise to a severe 
problem   with   the   quantum   theory,   the   measurement   problem.   'No­collapse' 






the   no­collapse   universe   the   unitary   wave   function   encompasses   all   possible 


















collapse  universe  proposed  by  Everett.   In   a  many  worlds   theory   the   frame  of 
reference is a specific decoherent universe, and in a many minds theory the frame 
of reference is the world, or effective universe, of a specific observer. In relational 
quantum mechanics   it   is   the  frame of reference defined by the correlations   the 
observer makes with the environment.
5.1 No­Collapse Reality
The   concept   of   a   shifting   frame   of   reference   is   somewhat   at   odds  with   the 
commonly held understanding of the physical  world as a physical  entity which 







definition   of   probabilities   as   defined   by   the   wave   function   of   the   system, 
punctuated by changes to the system brought about by decoherence, observation, or 




However   one   expresses   it   there   is   a   dimensionality   over   and   above   the   four 




collapse   dynamics   can   only   be   an   indexical   shift   from   one   version   of   the 















On the standard view the passage of  time is   the continuous progression of  the 
present   moment   along   the   linear   time   dimension   of   space­time   with   the 
accompanying change in the arrangement and disposition of matter and energy in 




and   the   probabilities   of   interactions   in   the   future,  while   new   actualities,  with 
attendant   altered   probabilities   of   interactions   in   the   future,   are   the   subsequent 
frames. Each subsequent frame defines probabilities and actualities in accord with 
























collapse   in   some   absolute   sense,  which   is   then   after   all   not   instantaneous,   or 
because the instantaneous transition is somehow experienced as having duration 
subjectively. The applicability is, however, limited to the frame of reference of a 
single   observer.  Applied   to   a   physical   universe   of   a   conventional   nature   the 
alternate   view   is   at   best   highly   problematic   since   there   can   be   no   universal 
simultaneity due to special relativity, and thus no global instantaneous or coherent 






information  that   systems have about  each other.”   (16,1996).  Thus  the effective 
universe for that observer is defined solely by the information the observer has 




this   linear   dynamics   all   of   these   possibilities   exist   in   a   future   which   is   a 




next  configurations  of   the  effective  universe,  one   specific  correlation  has  been 
formed, and the others have not.
It could be that objectively there is only the linear dynamics, and that there is no 



















universe,  and thus the Everettian no­collapse universe is  the simultaneity of  all 
possible versions of a four dimensional block universe. The collapse dynamics is a 
change of the functional frame of reference from one indexical version of the block 
universe   to   another,   a   transtemporal   process   operating   in   a   static   no­collapse 
universe.  Environmental  decoherence  modifies   the   linear   time  evolution  of   the 
system, but  this too is a linear effect.  On this basis  environmental  decoherence 
would be a phenomenon of definition overlaid on the linear dynamics of the wave 
equation,  producing every possible  variation of   fine  grained physical  definition 
throughout   the   static   four   dimensional   quantum   frame   of   reference,   and   thus 
defining   multiple   variations   of   the   block   universe   with   great   precision.   For 
simplicity   the   term  linear   dynamics  will   be  used   to   refer   to   the  overall   linear 





of each observer is  different  in some way to this  time evolution,  since a direct 
experience   of   the   result   of   the   linear   dynamics   would   inevitably   involve 
superposed   outcomes   and   superposed   identities   on   occasions,   such   as  when   a 
measurement   is  made   of   an   observable   that   begins   in   a   superposition   of   two 




the   observer  with   regard   to   the   correlations   established  with   the   environment. 
While all possible pathways of this collapse dynamics are physically instantiated in 


















the observer;   in other  words,   this   is  an  information process,  but   this  alone can 
account for all observed phenomena. On this view this information process is like 
the sequential access of structures of data in a solid state memory in a computer, 








are   differences   between   our   present   perceptions   and   our   present 








moments   in   the   functional   frame   of   reference   of   the   observer,   and   should   a 







two different  kinds  of   frame of   reference,  objective  and   subjective.  The   linear 
dynamics of the overall system is laid out in the linear time dimension of space­
time.  In a no­collapse universe  this defines all  possible branching sequences of 
events,   and   all   possible   consequent   states   of   a   physical   universe.   This   is   the 




only   the   appearance   of   collapse,   only   the   appearance   of   change   of   the   linear 
dynamics. Subjectively the effective universe changes as each new correlation is 
added to the individual system, giving rise to the subjective appearance of collapse 
















Strong objections have been raised  to accounting for a  tensed view of  time by 
attributing to the collapse dynamics an instantaneous change to the whole universe. 












specific   functional   frame   of   reference.   If   quantum  mechanics   is   taken   to   be 
relational, such changes are individual to the observer, a progression of subjective 
moments,   changing   definitions   of   the   functional   frame   of   reference   of   that 
observer.   In   this   context   the  only  change   to   the  definition  of   the  environment 
system of the observer is the addition of correlations, which changes the definition 
of the effective universe, and thus the effective linear dynamics. It would appear 




















time,   they   are   different   logical   operations,   and   are   the   exercise   of   the   time 
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